One-on-one counseling can be an effective strategy to improve patient adherence to HIV treatment. The aim of this systematic review is to examine articles with one-on-one counseling-based interventions, review their components and effectiveness in improving ART adherence. A systematic review, using the following criteria was performed: (i) experimental studies; (ii) published in Spanish, English or Portuguese; (iii) with interventions consisting primarily of counseling; (iv) adherence as the main outcome; (v) published between 2005 and 2016; (vi) targeted 18 to 60 year old, independent of gender or sexual identity. The author reviewed bibliographic databases. Articles were analyzed according to the type of study, type of intervention, period of intervention, theoretical basis for intervention, time used in each counseling session and its outcomes. A total of 1790 records were identified. Nine studies were selected for the review, these applied different types of individual counseling interventions and were guided by different theoretical frameworks. Counseling was applied lasting between 4 to 18 months and these were supervised through three to six sessions over the study period. Individual counseling sessions lasted from 7.5 to 90 minutes (Me. 37.5). Six studies demonstrated significant improvement in treatment. Counseling is effective in improving adherence to ART, but methods vary. Face-to-face and computer counseling showed efficacy in improving the adherence, but not the telephone counseling. More evidence that can determine a basic counseling model without losing the individualized intervention for people with HIV is required.
Introduction
Long-term adherence to antiretroviral therapy (ART) is key to improve and sustain quality of life amongst people living with HIV (PLWH) (Kapiamba, Masango, & Mphuthi, 2016; Kokeb & Degu, 2016; Mukherjee et al., 2014) , improve the viral suppression (Viswanathan et al., 2015) , reduce morbidity (Minkoff et al., 2010) y mortality (Focà et al., 2014) of patients. Adherence has been defined as "the degree to which the behavior of a person complies with adequate antiretroviral medication intake, follows the nutritional regime and changes his/ her lifestyle in accordance to the health personnel recommendations" (Ministerio de Salud, World Health Organization, n.d.-a) . Ensuring good adherence is a complex process and depends on multiple factors (Kardas, Lewek, & Matyjaszczyk, 2013) , more so for chronic illnesses, such as HIV/AIDS, which require long-term polypharmacy (Günthard et al., 2016) which puts patients more at risk for poor adherence and lower likelihood of maintaining healthy lifestyle behaviors (Lam et al., 2016; World Health organization, n.d.-a) .
Globally, scientists have developed and evaluated different interventions to improve adherence to ART. Due to the complexity of factors which cause poor adherence to ARTincluding individual, community, health system, and structural driverscounseling is typically a central element of most adherence support interventions, because counseling allows the establishment of "an interpersonal, dynamic communication process, between a client and a trained counselor, which tries to solve personal, social or psychological problems and difficulties" (UNAIDS, n.d.) in compliance with recommendations by health personnel.
In addition, the duration and intensity of counseling interventions to improve adherence (Centers for Disease Control and Prevention, n.d.-a; Chaiyachati et al., 2014) are important when considering drivers of effectiveness (Mills et al., 2006) . Thus, counseling for health promotion focuses on providing information and acquiring healthy behaviors with minimal accompaniment (Vega, Maddaleno & Mazin, 2005) , while the secondary prevention counseling, which focuses on coping with test results, learning about treatment and promoting adherence, requires more intensive intervention (Blonna & Watter, 2005, World Health organization, n.d.-b) . More studies are needed to determine the effects of different counseling modalities on specific outcomes (Webb, DeRubeis, & Barber, 2010) .
For Kottler and Shepard, counseling is a multi-dimensional and dynamic process, where emotional, thinking, behavioral, experiential, or situational aspects from the past, present and future of a person are explored and assessed, with regards to his/her environment in a social, cultural or even economic context (2014).
The success of supportive counseling interventions for treatment adherence depend on both, the immediate as well as the sustained impact on patient adherence, as patients are typically more adherent to short-term treatments for acute diseases, rather than long-term treatments for chronic illnesses as the ones required by Human Immunodeficiency Virus (HIV) infection. Treatment compliance tends to drop dramatically after six months (Osterberg & Blaschke, 2005) . In Perú, experts estimate adherence decreases over time (Bazán-Ruiz, Pinedo & Maguiña, 2013) . A metanalysis reported an average adherence rate greater than 90%, however actual ART adherence is 62% (Ortego et al., 2011) . ART requires ≥ 95% of adherence (Harrigan et al., 2005; Paterson et al., 2000) to achieve and maintain viral suppression and prevent resistance. Several methods for measuring adherence have been developed, but the specific field of adherence measurement is still young (Berg & Arnsten, 2006) . Approaches to measure adherence include subject and provider ratings, standardized questionnaires and biochemical measurement (Chesney, 2006; Goggin et al., 2013; n.d.-b) , but the use of more than one method is recommended. Some proxy methods used to indirectly assess adherence are self-reporting (Buscher, Hartman, Kallen, & Giordano, 2011) , inventory of medication delivery and attendance reports (Nguyen, La Caze, & Cottrell, 2014) . Some studies complement proxy adherence assessment using virologic and immunologic measurements (viral load and CD4 cell count) (McMahon et al., 2011) .
A few studies based on counseling, as the main intervention, have shown success in improving ART adherence, but the duration of the effect is unknown (Cook, McCabe, Emiliozzi, & Pointer, 2009; Mugusi et al., 2009 ). Guidance on how, when, and for how long counseling should be applied has not been defined, and further clarity on which methods should be adapted to specific settings has not been provided. This systematic review considered studies assessing the effectiveness of one-on-one counseling interventions to improve ART adherence in adult HIV patients, across a range of patient populations and time periods ( Figure 1 ).
Methods
This systematic followed PRISMA criteria (Moher, Liberati, Tetzlaff, Altman, & Group, 2009; "PRISMA 2009 checklist.doc -PRISMA 2009 .
Eligibility criteria
For the purpose of this study, we define ART counseling as an intervention where a health professional interacts with an individual patient on ART either in person or by phone, to provide education, orientation, and/or emotional support, as well as to foster patient selfefficacy (Hodgson & Spriggs, 2005) to improve their ART adherence. We selected articles using the following criteria: (i) follows an experimental study design (trial, quasi-experimental and pre-experimental); (ii) published in Spanish, English and Portuguese; (iii) the intervention includes counseling to improve adherence to ART; (iv) considers adherence a main study outcome; (vi) is published between 2005 and 2016; and (vii) focus in a population from 18 to 60 year old, regardless of the gender or sexual identity in low-and middle-income places and the country classification. We excluded observational studies and studies focusing on women in the perinatal period, other vulnerable populations (prisoner, illiterate, etc.), or patients who were hospitalized with other comorbidities.
Information sources
The following databases were used to identify potential articles for inclusion: US National Library of Medicine (PubMed, PubMed Central), the Cochrane Library, Google Scholar, Literatura Peruana en Ciencias de la Salud (LIPECS), Literatura Latinoamericana en Ciencias de la Salud (LILACS), LATINDEX, Scientific Library online (Scielo), Virtual Health Library (VHL), and CUIDEN®.
Search strategy
The search strategy used the following key words joined by Boolean operator AND:
Counseling Aconselhamento Adherencia
Adherence Adesão
The screenings from year 2005 to 2016 were used in the search.
All relevant titles from Google Scholar in Spanish were reviewed. Because of the large number of hits in Google Scholar in Portuguese and English, titles were reviewed in order of relevance, and the review stopped when 50 consecutive irrelevant articles were found.
MeSH terms used in Pubmed and Pubmed Central were "Counseling", "Medication Adherence", and "Antiretroviral Therapy, Highly Active".
The search in the Cochrane Library was made using classifier "Browse by Topic", then using selection "infectious disease", afterwards "HIV/AIDS" topic and finally, "adherence to treatment" as subtopics.
Study selection and data collection process
Abstracts of relevant articles were reviewed to verify that they met inclusion criteria. In some cases, it was necessary to scan the body of the article to determine eligibility. Afterwards, the full article was reviewed to assess its validity. Duplicates were identified while searching for common titles or first authors.
Data items
First, each article was reviewed twice by the same researcher to ensure fulfillment of inclusion criteria. In case there was a doubt in the evaluation, it was discussed with a second researcher to determine the inclusion of the study.
Counseling was identified in the study title and verified through the review of the abstract and aims of the study. Each article was fully reviewed to identify the type of counseling, theoretical foundation, intervention timing, number of sessions, session duration, interval between each session and if this counseling included additional components such as text messaging or reminder alarms. ART adherence was defined as the main outcome and it was assessed through more than one form of evaluation (self-report scale, electronic drug monitoring (EDM), pill counts, or through the viral load or CD 4 cell count determinations).
Risk of bias in individual studies
The research evaluated the internal validity of published studies using the Physiotherapy Evidence Database to determine the quality of clinical trials (PEDro) (Blobaum, 2006 ; "Physiotherapy Evidence Database," n.d.). According to this scale, studies of high quality have a PEDro score between 6 and 10. Studies with scores below 5 were excluded from this review.
Studies fulfilling inclusion criteria, authors, full title, type of study, type of intervention, intervention duration, theoretical basis of intervention, characteristics of intervention, time used in each counseling session, as well as outcomes and results were registered in a spreadsheet.
Data analysis
The data were organized according to subjects of study, characteristics of intervention, months of follow-up, number and duration of counseling sessions and main result over adherence.
Counseling was analyzed through content, themes or topics covered.
The statistical method for the evaluation of the intervention effect was also assessed.
Results
The studies were clinical trials with two, three or four arms. All studies applied individual counseling to improve adherence, albeit via different strategies: face to face, phone-based (Cook et al., 2009 ) and computer/ tablet systems (de Bruin et al., 2010) . The counseling models employed in these studies were guided by different theoretical frameworks including motivational, cognitive, behavioral, cognitivebehavioral, social problem-solving training, Coping and Prochaska's transtheoretical model.
In the studies selected, counseling was applied as an intervention for several months (ranging from 4 to 18 months). The number of total sessions was different and ranging from 3 to 10 sessions (see Table 1 ). Each session took from 7.5 minutes to 90 minutes. In some cases, duration changed according to the type of counseling: Face to face took 30 minutes, while counseling over the phone only 7.5 min.
Study design and data analysis procedures changed trough the studies. The number of arms ranged from 2 to 4. The methods used to determine the statistical significance of differences included Chi-square, Mann-Whitney, U tests, t-tests, F statistic, and multilevel modeling. Outcomes were evaluated by a proportion of adherent individuals by self-report, percent of doses prescribed that are taken and number of pharmacy med caps opened per day.
Six out of nine studies showed significant improvements in adherence (self-reported, using MEMS-cap or via reduced viral load). Two out of the eight studies reported non-significant improvement in patient adherence to ART, and in only one study, the difference persisted by the end of the follow-up period (see Table 1 ). It is worth to mention that both studies employed motivational interviewing and the authors recognized similar limitations such as sample homogeneity (only lowincome men) and intervention fidelity (medication changes over the course of the study), etc.
Although all studies reported a counseling protocol, only five out of nine studies described details and steps of their intervention. The effect of the intervention changed between studies. Chung applied the Model of Successful Antiretroviral Adherence Promotion from the University of Washington-affiliated HIV treatment program in Seattle (Chung et al., 2011) . Other researchers used a novel protocol and described their pre-defined number of sessions (Johnson, Dilworth, Taylor, & Neilands, 2011; Kalichman et al., 2011; Mugusi et al., 2009) .
The counseling methods from the included studies organized in different topics from session to session, 
approximately Number of sessions, not specified 5-10 minutes
There were no differences in adherence between the three arms (p = .573) Kurth (2014) 120 to computer counseling 119 controls
Computerized counseling 9 4 session Adherence at the follow-was higher among intervention group vs. controls (p = .038).
but all provided a direct link to an educational component. Two studies described the interventions content and order in detail, session by session (Chung et al., 2011; Johnson et al., 2011) , while the others had a brief description of their content or their steps. Most reports describe counseling without a description of contents, themes or topics, steps, timing, or other characteristics. Studies using counseling via phone neither describe contents, organization, nor priority of contents (Table 2) . One study used "motivational interviewing" (MI), and another used "motivational counseling" which were defined as a collaborative conversation for strengthening a person's own motivation and commitment to change (Miller & Rollnick, 2012) .
Regarding the places were studies took place, three studies were carried out in PLWH, in Kenya, Nigeria and Tanzania; five studies were carried out in community or university services of the United States, one in Seattle, two in Georgia, one in San Francisco and one in Kansas; and one study was conducted in the Academic Medical Center, located in Amsterdam.
Discussion
HAART Adherence is key to achieve viral suppression in PLWH (Viswanathan et al., 2015) ; it has been proved that an adherence higher than 95% gets viral suppression between the 30 and 60 days of treatment (Cheng et al., 2018) , improves the survival and well-being of patients, and it also prevents the transmission of the infection (Cluver et al., 2016; Focà et al., 2014; Minkoff et al., 2010) . Our review suggests that one-on-one counseling is a promising strategy to promote adherence. The specific components of a successful counseling have not been evaluated extensively (Remien et al., 2006) in the literature.
Although some counseling guidelines within the reviewed studies are available (30-33), they do not systematically assess their relative efficacy (Bärnighausen et al., 2011) . Researches are frequently restricted to provide information about the content of counseling sometimes, in a general manner. Usually, studies do not describe in detail how the intervention could be reproduced to be effective. The studies included in this 
Adherence factors, behavioral skills, and affective support, medication-related beliefs and affective responses to medications can interfere with adherence. DiIorio et al. (2008) To help participants to understand medication and taking behaviors and the actions necessary to successfully maintain a high level of adherence. To encourage participants to identify and discuss barriers to adherence, to express and resolve ambivalence about taking medications and to support motivation to attain or maintain adherence. Participants discussed their medication-taking behaviors, benefits and barriers of taking medications, and ways to improve their adherence. After each medication was developed an action plan. Goggin et al. (2013) Techniques to increase motivation and confidence for change as well as the use of cognitive-behavioural approaches.
To enhance knowledge and build skills for adherence: self-monitoring, problem-solving, talking to your doctor. de Bruin et al. (2010) Adherence concepts and correct misconceptions. Then, patients select a desired yet feasible adherence level using MEMSreports. In case suboptimal level, the reasons for and consequences thereof were discussed, with the objective to increase patient's desired status.
Patients' own MEMS-reports were printed. The HIV-nurse and patient identified the causes of the non-adherent events visible in the MEMS-reports, its solutions. Finally, patients were asked about self-monitor their medication intake during the upcoming period to identify challenging situations, and give solutions. During the next intervention visit, patients' difficulties and efforts were discussed, and new action plans are adapted. Mugusi et al. (2009) Causes of non-adherence in each individual patient. Kurth (2014) Audio-narrated assessment, tailored feedback, skill-building videos, health plan, and printout. Information-motivation-behavior: "importance" and confidence' scales around ART use and transmission risk-reduction. Transtheoretical: stage of change questions around condoms. Social cognitive: role-modeling with peers demonstrating healthy behaviors in videos. Motivational interviewing: messages acknowledging ambivalence around behavior change and highlighting user's commitment systematic review provide information about the effect of adherence counseling on outcomes for PLWH on ART, where adherence is measured directly by self-report, MEMS cap or indirectly reduction of viral load or CD4. In 2012, the International Association of Physicians in AIDS Care (IAPAC) Panel (Thompson et al., 2012) , issued a series of recommendations to improving adult ART adherence, which included the use of education, counseling interventions and adherence-support related tools. According to IAPAC one on one counseling interventions is effective, and thus is strongly recommended (Thompson et al., 2012) . However, the criteria for the implementation to obtain the desired effect, or minimum time or conditions required to achieve the change are not specified.
According to the studies included in this review, counselors were all trained professionals who created the space for patients to discuss and explore their own difficulties or reality in order to facilitate and improved the health practices. Dilorio and Kurth mentioned that counselors were trained for 24 hours and Bruin ensures that training can be adequately delivered in three days.
The studies showing effective counseling interventions provided a brief description of the intervention, content and results. For example, in all cases, the counseling interventions were one-on-one and explored and helped patients addressed their problems to improve adherence.
The authors applied counseling according to differing criteria, depending on their theoretical foundation. Three studies used behavioral or cognitive theories to justify their intervention design. Overall methodologies were not described in detail in any of the studies, which limits the attempts of replicability or scalability by other interested parties.
Theories applied include cognitive, behavioral, transtheoretical model, motivational interviewing and others.
It must be noted that all the interventions that offered in-person counseling had as a result, the adherence to the antiretroviral treatment, as well as the one offered by the computer. Just one of the three studies that offered telephonic counseling showed efficacy in the improvement of the adherence to the treatment.
Counseling, as a clinical approach based on the patient, includes a symbolic language, role play, etc. in an environment created by the counselor. That allows the patient to express themselves freely and reflect on their attitudes and emotions to make decisions about their lives and health (Rogers, 1946) . In that sense, it would be fundamental to conduct an in-person counseling with the patient. Although, the development in the telecommunications can facilitate people's accessibility, probably they do not offer yet an atmosphere of trust and proximity that everybody requires, especially if they live in conditions of high levels stress (Lynn et al., 2018; Spies, Konkiewitz, & Seedat, 2018) and with the need of constant support as the PLHIV. A different reality appears with the counseling offered by the computer. There is only one positive experience, but it is advisable to have more evidence about its efficacy.
According to the studies that specified the time invested in each counseling session, it can be said that the interventions with counseling sessions that lasted more than 1 hour, or less than 10 minutes were not effective in the adherence to the treatment, meanwhile, those that lasted between 30 and 60 minutes per session showed efficacy.
In terms of the time between the counseling sessions, efficacy was found in the interventions where 6 months passed between one session and another.
The interventions based on counseling in this study were, mostly, conducted in low-and middle-income settings of low, middle and high-income countries according to the Words Bank classification. However, no difference was found in the efficacy of performed interventions due to the interventions based on counseling that got to be effective in adherence to treatment and that took place in low-and high-income countries. Even though there are studies that mention that the greatest amount of scientific data that shows the reduction of harmful alcohol consumption comes from high-income countries (Comité de Expertos de la OMS, 2006) ; there is no evidence yet that this group of countries has the greatest amount of scientific data that shows that counseling improves the adherence to TARGA.
Finally, despite that some interventions show efficacy in the first months of intervention but not in the following months; some others suggested that there are better results in a long-term process. It is not possible yet to determine the appropriate period that the intervention should last because of the lack of consistency in many intervention and methodology details; additionally, the cost of the studies also restricts this evaluation. Nevertheless, it is suggested to establish new studies that allow the evaluation of the time that counseling should last with more accuracy, as well as the need to adapt it to the part of the process in which the patient is.
In order for these findings to be consider as part of a daily professional's practice, protocols and standard guidelines need to be defined; considering aside the individuality of each patient at the moment of applying it.
Often, researchers analyze the effectiveness results of an intervention and describe how they have been carried out with some restriction. This does not benefit professionals to accomplish replicability or adaptation of scientifically effective methodologies in similar interventions environments to achieve successful results.
